Cyanobacterial phycobilisomes. Role of the linker polypeptides in the assembly of phycocyanin.
The phycocyanin-containing segments of the rod substructures of Anabaena variabilis phycobilisomes consist of complexes of phycocyanin with "linker" polypeptides of 27,000 and 32,500 daltons (Yu, M.-H., Glazer, A. N., and Williams, R. C. (1981) J. Biol. Chem. 256, 13130-13136). Complexes (alpha beta)3.27,000, (alpha beta)3.32,500, (alpha beta)6.27,000, [(alpha beta)6.32,500]n, (alpha beta)6.27,000 - (alpha beta)6.32,500 were prepared, where alpha beta represents a monomer of phycocyanin, and 27,000 and 32,500 represent the 27,000- and 32,500-dalton polypeptides, respectively. Tryptic digestion of (alpha beta)3.32,500 leads to a stable (alpha beta)3.28,000 complex which does not form higher aggregates. The 32,500 polypeptide is stable to trypsin in the [(alpha beta)6.32,500]n and (alpha beta)6.27,000 - [(alpha beta)6.32,500]n=1.2 aggregates. Upon trypsin treatment of all 27,000 still assembled into higher aggregates, (alpha beta)6.21,0900 and (alpha beta)6.21,000 - (alpha beta)6.32,500. The spectroscopic properties of phycocyanin-linker polypeptide complexes were not modified by the tryptic cleavages. These results show that the 32,500 polypeptide has two distinct functional domains, a 28,000 portion necessary to the stabilization of a trimeric phycocyanin complex and a 4,500 domain which links consecutive phycocyanin hexamers in the rod substructure. The 27,000 polypeptide likewise has two distinct functional domains: a 21,000 domain stabilizes a trimeric phycocyanin complex, a 6,000 domain is exposed in all of the assembly forms examined. From these and earlier studies, it is concluded that the 6,000 domain functions in the attachment of the rod substructures to the core of the phycobilisome.